CHAPTER VI
SULFUR

Sulfur, to some extent, occurs in all kinds of iron and steel but
the maximum quantity ever found is only a few tenths of 1 per
cent. It is always present in the form of sulfides, chiefly of iron
and manganese, and such sulfur can be evolved as hydrogen sul-
fi.de by treatment with hydrochloric acid. Since sulfur tends
toward segregation, care should be taken to procure a good aver-
age sample and to use a fairly large amount of material for the
analysis.

The gravimetric methods usually depend upon the oxidation of
the sulfur to the sulfate condition and its precipitation as barium
sulfate. Morrell,1 however, weighs the sulfur as cadmium sulfide
and Berzelius obtained a precipitate of silver sulfi.de, dissolved it
in nitric acid and weighed the silver as chloride. The problem of
determining sulfur in the presence of iron has received a great deal
of attention in the literature. Kiister and Thiel2 have shown that
enormous errors, sometimes amounting to a loss of one-tenth the
entire sulfur content, result from the addition of barium chloride
to a boiling solution containing sulfuric acid in the presence of
ferric chloride. The loss is due probably in part to the formation
of a complex ion containing.iron and sulfur which is not completely
precipitated and partly to the fact that ferric sulfate, or any com-
plex containing iron and sulfur, loses sulfur upon ignition. These
low results, therefore, occur especially when the precipitate is
strongly contaminated with iron, as shown by the red stain of
ferric oxide in the crucible after the final ignition. Kuster and
Thiel found that accurate results could be obtained without the
removal 'of the iron in three ways: (1) by precipitating with
ammonia without filtering, heating nearly to boiling, adding the
barium chloride slowly, and finally dissolving the ferric hy-
droxide in dilute, hydrochloric acid; (2) by precipitating with
barium chloride in a cold solution; (3) by adding the cold ferric

lChem. News, 28, 229.

2 Z. anorg. Chem., 22, 424.
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